Abstract. In [12] , McCoy proved that if R is a commutative ring, then whenever g(x) is a zero-divisor in R [x], there exists a nonzero c ∈ R such that cg(x) = 0. In this paper, first we extend this result to monoid rings. Then for a monoid M , we give some examples of M -quasi-Armendariz rings which are a generalization of quasi-Armendariz rings. Every reduced ring is M -quasi-Armendariz for any unique product monoid M and any strictly totally ordered monoid (M, ≤). Also T 4 (R) is M -quasiArmendariz when R is reduced and M -Armendariz.
Introduction
Throughout this paper R denotes an associative ring with identity. Rege and Chhawchharia [15] introduced the notion of an Armendariz ring. A ring R is called Armendariz if whenever polynomials f (x) = a 0 +a 1 x+· · ·+a n x n , g(
satisfy f (x)g(x) = 0, then a i b j = 0 for each i, j. Some properties of Armendariz rings have been studied in Rege and Chhawchharia [15] , Armendariz [1] , Anderson and Camillo [2] , and Kim and Lee [9] . According to Hirano [5] , a ring R is called to be quasi-Armendariz if whenever polynomials f (x) = a 0 +a 1 x+· · ·+a n x n , g(x) = b 0 +b 1 x+· · ·+b m x m ∈ R[x] satisfy f (x)R[x]g(x) = 0, then a i Rb j = 0 for each i, j. In [5] , Hirano studied some properties of quasi-Armendariz rings. In [17] , Zhongkui The class of u.p.-monoid is quite large and important (see [3, 13, 14] ). For example, this class includes the right or left ordered monoids, submonoids of a free group, and torsion-free nilpotent groups. Every u.p.-monoid M has no non-unity element of finite order. For α = a 1 g 1 + · · · + a n g n ∈ R[M ] with a i = 0 for each i, length(α) is defined to be n − k + 1.
In this paper, for a monoid M , we give some examples of M -quasi-Armendariz rings which are a generalization of quasi-Armendariz rings. Every reduced ring is M -quasi-Armendariz for any unique product monoid M and any strictly totally ordered monoid (M, ≤). Also, T 4 (R) is M -quasi-Armendariz when R is reduced and M -Armendariz.
Some examples of quasi-Armendariz rings
McCoy [12] proved that if R is a commutative ring, then whenever g(x) is a zero-divisor in R [x] there exists a nonzero element c ∈ R such that cg(x) = 0. Hirano [5] extend this result to a non commutative ring as fol-
We shall generalize this result to monoid rings as follows:
Proof. We prove it for a u.p.-monoid. The other case is similar. 
We investigate a generalization of quasi-Armendariz rings which we call an M -quasi-Armendariz ring. 
Hence a 1 Rb 1 = 0. Now suppose that ω ∈ M is such that for any g i and h j with g i h j < ω, a i Rb j = 0. We will show that a i Rb j = 0 for any g i and h j with 
By multiplying a i 2 to Eq.(2), from the left hand-side, we obtain a i 2 b j 2 = 0 by the same way as above. Continuing this process, we can prove a i b j = 0 for any i, j with g i h j = ω. Therefore, by transfinite induction, a i b j = 0 for any i, j. Thus a i b j = 0 for any i, j, since R is reduced. Therefore R is M -quasiArmendariz.
Corollary 2.6. Let R be a reduced ring. Then R is Z-quasi-Armendariz, that is for any
α = a −m x −m + · · · + b q x q , β = b −n x −n + · · · + b q x q ∈ R[x, x −1 ], if αR[x, x −1 ]β = 0, then a i Rb j = 0 for each i, j.
Proposition 2.7. Let M be a u.p.-monoid or (M, ≤) be a strictly totally ordered monoid and I an ideal of R. If I is a reduced and R/I is
Proof. We prove it for u.p.-monoid. The other case is similar. Let α = a 1 g 1 + · · · + a n g n and β 
Recall that a monoid M is called torsion-free if the following property holds:
Corollary 2.8. Let M be a commutative, cancellative and torsion-free monoid.
If one of the following conditions holds, then R is
Proof. If M is commutative, cancellative and torsion-free, then by [16] there exists a compatible strict total ordered ≤ on M . Now the results follows from Proposition 2.5 and 2.7. 
It is easy to see that there exists an isomorphism of rings 
